Single nucleotide polymorphisms in arrhythmia genes modify the risk of cardiac events and sudden death in long QT syndrome.
Disease-modifying single nucleotide polymorphisms (SNPs) can help explain incomplete penetrance and variable expressivity in congenital long QT syndrome (LQTS) by altering susceptibility to arrhythmias. The purpose of this study was to assess multiple arrhythmia SNPs (in 16 genes) in a distinct cohort of LQTS patients to identify modifier SNPs influencing the risk of sudden death. This study included 273 patients with LQTS from the New Zealand Cardiac Inherited Disease Registry (154 long QT type 1, 96 long QT type 2, and 23 long QT type 3), including 31 patients who had experienced death or resuscitated sudden cardiac death (RSCD). Patients were genotyped for 29 SNPs and tested for associations with clinical events and QTc length. Caucasian (n = 220) and Pacific Islander/New Zealand Maori (n = 53) ethnic groups were analyzed separately. This subgroup of Polynesian ancestry has not been previously studied for LQTS in either presentation or outcome. In Caucasians, four SNPs at two risk loci (NOS1AP: rs12143842 and rs16847548; and KCNQ1: rs10798 and rs8234) were significantly associated with clinical events after correction for multiple testing. Patients homozygous for the risk allele of rs12143842 had an increased risk of death/RSCD [hazard ratio 10.15, 95% confidence interval (2.38, 43.34), q = 0.045). Several other SNPs showed trends toward association with QTc length and clinical events. This study demonstrates that SNPs in NOS1AP and KCNQ1 are associated with an increased risk of cardiac events in LQTS patients, with the hazard ratio suggesting they have significant potential in clinical risk stratification.